We report a case of bony ankylosis of the knee secondary to severe and extensive heterotopic ossification over 9 years after primary total knee arthroplasty in a 71-year-old woman.
case report
A 71-year-old woman had undergone primary TKA through the Insall approach for osteoarthritis of the left and right knees in 1992 and 1994, respectively. Her right knee wound was complicated by partial necrosis, and thus knee mobilisation was delayed. At day 14, the range of movement (ROM) of the right knee was only 20º to 60º; it was 30° to 110° preoperatively and 0º to 110º immediately after TKA. She underwent wound debridement, re-suturing, and manipulation under anaesthesia, and the knee ROM improved to 0º to 130º. However, she developed progressive stiffness of the right knee despite vigorous physiotherapy. At year 1, her knee ROM was only 20º to 50º. Blood tests for erythrocyte sedimentation rate and C-reactive protein level were normal, and hence infection was ruled out.
In 1996, she underwent open release of the scar tissue, and extensive fibrosis inside the knee joint was noted. Intra-operative knee ROM was 0º to 110º. Culture of the fibrotic tissue showed no bacterial growth, and the wound healed well. In 1997, the right knee stiffness recurred, and the knee ROM was 10º to 80º, which deteriorated to fixed flexion deformity at 30º in 2004.
Radiographs showed progressive HO since 1996 and development of bony ankylosis of the knee in 2004, with extensive HO in the suprapatellar pouch, infrapatellar patellar tendon, collateral ligament, and posterior capsule ( Fig.) . In 2012, the HO remained static. The patient opted for conservative management, as she did not complain of knee pain and was able to walk with one stick and cope with activities of daily living.
discussion
Knee stiffness after TKA occurs in 8% to 12% of patients.
1-3 Satisfactory ROM after TKA depends on the degree of motion improvement, patient's expectation, and functional demand. According to biomechanical studies and gait analysis, 67º of knee flexion is required during the swing phase of gait, 83º to ascend stairs, 90º to 100º to descend stairs, 93º to rise from a standard chair, and up to 105º to rise from a low chair. 4, 5 The aetiology of knee stiffness after TKA is multifactorial and involves pre-, intra-, and postoperative factors. 6 Preoperative factors include limited ROM, underlying diseases such as knee osteoarthritis, and prior surgery. 6 Intra-operative factors include improper flexion-extension gap balancing, oversizing or malpositioning of components, inadequate femoral or tibial resection, excessive joint line elevation, creation of an anterior tibial slope, and inadequate resection of posterior osteophytes. 6 Postoperative factors include poor patient motivation, arthrofibrosis, infection, complex regional pain syndrome, and HO. 6 HO is the formation of trabecular bone in soft tissues. 7 The incidence of HO after total hip arthroplasty varies from 4% to 42%, [8] [9] [10] [11] [12] [13] whereas the rate of severe functional loss secondary to HO is 1% to 2%. 8, 9 Most such patients are asymptomatic, 2,14 but some may complain of pain, stiffness, 15 and catching and snapping in the patellofemoral joint, 16 all of which usually subside spontaneously. 2, 13 Risk factors for HO after TKA include preexisting or contralateral knee HO, hypertrophic or post-traumatic or post-infective knee osteoarthritis, previous knee surgery, and underlying conditions of ankylosing spondylitis and diffuse idiopathic skeletal hyperostosis. 13, 16 Intra-operatively, splitting of the quadriceps tendon, stripping of anterior femoral periosteum, notching of the femur, vigorous softtissue retraction, trauma to muscle, and failure to remove the excessive bone particles after osteotomy also increase the risk of HO. Postoperatively, immobilisation, haematoma formation, effusion, and manipulation after implantation also increase the risk of HO. In a case report of ankylosis after TKA, the main predisposing factor was a history of septic arthritis. 17 In our patient, the delay in mobilisation and manipulation after implantation seemed to be the main risk factors.
According to the size of the largest segment of bone, HO can be classified as grade A (<5 cm) and grade B (>5 cm). 15 According to the combined size of the new bone, HO can be classified as type I (<2 cm), type II (>2 cm), and type III (>5 cm). 17 HO usually develops at postoperative week 5; the size of the HO increases for 9 weeks and then decreases gradually; some patients have complete resolution without treatment.
14 HO tends to remain unchanged after the first year. 18 However, in our patient, HO has progressed for 9 years from 1996 to 2004. Surgical excision is recommended for large symptomatic HO, 19 but manipulation under anaesthesia followed by indomethacin for 2 months and aggressive physiotherapy is also recommended. 20, 21 Combination of surgery and radiotherapy is also suggested. 
